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honorabxe  Eixa  1 .  urasso 

uovernor  oi  the  State  of  Connecticut 

State  Capitol 

hartford,  Connecticut  0bll5 


Dear  Governor  Gras so: 

Inclosed  is  a  copy  of  the  Winchester  Lake  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  1  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner. 
Dept,  of  Environmental  Protection,  Hartford,  Connecticut,. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Incl 

As  stated 


Sincerely, 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


Identification  No.:  CT  00105 

Name  of  Dam:  Winchester  Lake  Dam 

Town:  Winchester 

County  and  State:  Litchfield,  Connecticut 

Stream:  East  Branch  Naugatuck  River 

Date  of  Inspection:  25  October,  1979 


BRIEF  ASSESSMENT 

Winchester  Lake  Dam  is  a  675- foot  long  earth  embankment  dam 
with  a  maximum  height  of  23  feet.  The  top  width  of  the  dam  is 
14  feet.  The  upstream  embankment  slope  is  2.5:1  and  is  pro¬ 
tected  with  riprap  below  the  water  surface.  The  downstream 
slope  is  2:1.  The  spillway  is  25  feet  wide,  located  at  the 
right  side  of  the  dam.  A  24-inch  diameter  cast  iron  pipe 
under  the  center  of  the  dam  provides  a  low  level  outlet. 

The  lake  is  open  to  the  public  and  used  for  recreational  pur¬ 
poses.  Winchester  Lake  has  a  storage  volume  of  3,120  acre-feet 
the  size  classification  is  thus  intermediate.  A  breach  of  the 
dam  would  affect  about  5  single- family  homes,  located  between 
2  and  4  miles  downstream  of  the  dam.  The  first  2  miles  of  the 
valley  downstream  of  the  dam  is  completely  rural,  with  no  struc¬ 
tures,  and  3  minor  roads  that  cross  the  valley.  About  4  miles 
downstream  of  Winchester  Lake,  its  discharge  waters  enter  the 
storage  reservoir  of  the  Corps  of  Engineers'  flood  control 
dam,  on  the  East  Branch  of  the  Naugatuck  River  (East  Branch 
Dam) .  The  dam  has  been  classified  as  having  a  significant 
hazard  potential. 

The  dam  and  its  appurtenances  were  judged  to  be  in  generally 
fair  condition.  The  dam  embankment  is  overgrown  with  exten¬ 
sive  vegetation  on  both  the  upstream  and  downstream  faces. 

Many  large  trees  are  in  the  vicinity  of  the  toe  of  the  slope. 
General  erosion  and  sloughing  of  the  slopes  were  noted.  A 
3-inch  pipe  was  discharging  a  significant  quantity  of  clear 
water  at  the  toe  of  the  slope  adjacent  to  the  blow-off  loca¬ 
tion.  The  slope  in  this  vicinity  was  wet  and  spongy.  The 
upstream  face  has  riprap  in  good  condition;  however,  the  upper 
7  feet  of  the  slope  is  not  protected.  Erosion  has  occurred 
on  both  sides  of  the  spillway  structure. 

The  capacity  of  the  spillway  is  adequate  to  pass  the  1/2  PMF 
spillway  test  flood  outflow  with  a  freeboard  of  0.7  feet.. 

Within  one  year  of  receipt  of  the  Phase  I  Inspection  Report, 
the  owner,  the  State  of  Connecticut,  should  engage  a  qualified 


registered  engineer  to:  1)  investigate  the  seepage  at  the  down¬ 
stream  toe  and  design  appropriate  remedial  measures;  2)  design 
procedure  for  repairing  erosion  at  the  downstream  toe  of  the 
dam  in  the  vicinity  of  the  spillway  channel  and  measures  for 
diverting  the  flow  away  from  the  toe  of  the  dam;  3)  design  pro¬ 
cedures  for  clearing  trees  and  brush  and  their  root  systems 
from  the  dam  and  the  area  immediately  downstream  of  the  toe  of 
the  dam,  and  for  properly  backfilling  the  areas  where  the  roots 
were  removed;  4)  design  repairs  for  displaced  riprap  on  upstream 
slope  and  determine  need  to  extend  the  riprap  to  the  crest; 

5)  design  method  of  repairing  areas  of  sloughing  on  the  upstream 
slope  and  crest  to  restore  these  areas  to  original  grade  con¬ 
sistent  with  the  design  drawings  noted  in  Section  2;  and  6)  in¬ 
vestigate  feasibility  of  providing  control  for  blow  off  pipe 
upstream  of  core  wall. 

The  owner  should  also  carry  out  the  following  operational  and 
maintenance  procedures:  1)  maintain  clear  of  trees  and  brush 
the  dam  embankment,  an  area  within  50  feet  of  the  downstream 
toe,  and  a  zone  25  feet  on  either  side  of  the  spillway  channel 
for  a  distance  of  100  feet  downstream  from  the  dam;  2)  develop 
method  of  preventing  trespassing  on  the  dam  crest  and  slopes; 

3)  engage  a  qualified  registered  engineer  to  make  a  comprehen¬ 
sive  technical  inspection  once  every  year;  and  4)  establish  a 
surveillance  program  for  use  during  and  immediately  after  heavy 
rainfall  and  also  a  warning  program  to  follow  in  case  of  emer¬ 
gency  conditions. 


Giavara,  P.E. 
President 


Registered,  CT.  7634 


This  Phase  I  Inspection  Report  on  Winchester  Lake  Dam 
hss  been  reviewed  by  the  undersigned  Review  Board  aembers.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 


Dams ,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


/ 1 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


RICHARD  DIBUONO,  CHAIRMAN 
Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED} 

&  .J&teiji Sageg 

AGl  B.  FRIAR  f 

Chief*  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  avail¬ 
able  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  re¬ 
ported  condition  of  the  dam  is  based  on  observations  of  field  con¬ 
ditions  at  the  time  of  inspection  along  with  data  available  to  the 
inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  other¬ 
wise  be  detectable  if  inspected  under  the  normal  operating  environ¬ 
ment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  condi¬ 
tions,  and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  pos¬ 
sible  storm  runoff) ,  or  fractions  thereof.  Because  of  the  magni¬ 
tude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  test  flood  should  not  be  interpreted  as  neces¬ 
sarily  posing  a  highly  inadequate  condition.  The  test  flood  pro¬ 
vides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aide 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to  exist¬ 
ing  fences  and  railings  and  other  items  which  may  be  needed  to 
minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  to  the  public.  An  evaluation  of  the  project  for  com¬ 
pliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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WINCHESTER  ,  CONNECTICUT 


FLAHERTY •  GIAVARA  ASSOCIATES.  PC. 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
WINCHESTER  LAKE  DAM  -  CT  00105 

SECTION  I  -  PROJECT  INFORMATION 


1.1  GENERAL: 

a.  Authority .  Public  Law  92-367,  August  8,  1972,  author¬ 
ized  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  national  program  of  dam  inspection  through  the 
United  States.  The  New  England  Division  of  the  Corps  of  Engin¬ 
eers  has  been  assigned  the  responsibility  of  supervising  the 
inspection  of  dams  within  the  New  England  Region.  Flaherty 
Giavara  Associates,  P.C.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams  in  the  State  of 
Connecticut.  Authorization  and  notice  to  proceed  was  issued  to 
Flaherty  Giavara  Associates,  P.C.  under  a  letter  of  19  October, 
1979,  from  William  E.  Hodgson,  Jr.,  Colonel,  Corps  of  Engineers. 
Contract  No.  DACW33-80-C-0001  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 


1)  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by  non-federal 
interests . 


2)  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-federal  dams. 

3)  To  update,  verify  and  complete  the  National  Inven¬ 
tory  of  Dams. 


1.2  DESCRIPTION  OF  THE  PROJECT 

a.  Location .  The  Winchester  Lake  Dam  is  located  in  Win¬ 
chester,  Connecticut ,  on  the  East  Branch  of  the  Naugatuck  River. 

The  dam  is  located  approximately  one  mile  northwest  of  Winchester 
Center.  The  dam  is  shown  on  the  U.S.G.S.  Topographic  Map  "Norfolk, 
Connecticut"  at  a  latitude  of  41° 54' 2 5"  and  a  longitude  of  7 3° 08' 35" 
The  Location  Map  on  page  vi  shows  the  location  of  the  structure. 

b.  Description  of  Dam  and  Appurtenances.  Winchester  Lake  Dam 
is  a  675  foot  long  earth  embankment  dam  with  a  maximum  height  of  23 
feet.  The  dam  embankment  elevation  is  120.0  feet  and  the  normal 
lake  elevation  is  116.0  feet.  These  elevn*  -  ?  are  based  on  con¬ 
struction  plan  of  the  dam  which  used  an  -  d  datum.  The  top 
width  of  the  embankment  is  14  feet.  The  . „  .ream  embankment  slope 
is  2.5  horizontal  to  1  vertical  and  is  faced  with  riprap  below  the 


water  surface  level.  The  downstream  earth  embankment  slope  is 
2  horizontal  to  1  vertical.  The  construction  plans  indicate  a 
concrete  core  wall  varying  from  2.5  to  4.5  feet  thick  along  the 
entire  length  of  the  earth  embankment.  The  maximum  elevation  of 
this  wall  is  shown  as  118.5  feet. 

The  spillway  consists  of  a  concrete  gravity  section  and  training 
walls  with  a  25  foot  width.  It  is  located  near  the  right  (west) 
abutment.  The  spillway  crest  has  provisions  for  flashboards. 

The  outlet  works  consist  of  a  24-inch  diameter  cast  iron  pipe 
under  the  center  of  the  dam  serving  as  the  low  level  outlet.  The 
control  gate  is  located  in  a  manhole  at  the  crest  of  the  dam  which 
extends  down  to  the  outlet  pipe.  The  construction  plans  indicate 
that  the  outlet  pipe  was  placed  on  a  concrete  foundation. 

c.  Size  Classification.  Winchester  Lake  has  a  storage  volume 
of  3/120  acre-feet  and  a  dam  height  of  23  feet.  Storage  of  more 
than  1,000  acre- feet  classifies  this  structure  in  the  "intermediate 
category  according  to  guidelines  established  by  the  Corps  of  Engi¬ 
neers  . 

d.  Hazard  Classifications.  The  dam  is  classified  as  having 
a  "significant"  hazard  potential.  The  first  two  miles  of  the 
valley  downstream  of  the  dam  is  completely  rural,  with  no  struc¬ 
tures,  and  only  three  minor  roads  cross  the  valley.  Below  this 
section  to  the  East  Branch  Dam  owned  and  operated  by  the  Corps  of 
Engineers  less  than  ten  residential  homes  would  be  subject  to  flood 
ing  due  to  a  dam  failure.  The  dam  has  been  classified  as  having  a 
significant  hazard  potential  since  there  is  possibility  of  some 
loss  of  life  and  appreciable  economic  loss  would  result  from  fail¬ 
ure,  including  damage  to  isolated  homes,  rural  roads,  and  notable 
agricultural  land. 

e.  Ownership .  This  dam  and  lake  are  owned  by  the  Connecticut 
Department  of  Environmental  Protection,  Division  of  Conservation 
and  Preservation,  165  Capital  Avenue,  Hartford,  Connecticut;  Dennis 
P.  DeCarli,  Deputy  Commissioner;  telephone:  566-4522.  The  dam 
was  previously  owned  by  the  Torrington  Electric  Light  Company, 
Torrington,  Connecticut. 

f.  Operator.  The  dam  is  operated  by  the  Connecticut  Depart¬ 
ment  of  Environmental  Protection,  Division  of  Conservation  and 
Preservation,  Burr  Pond  State  Park,  Mr.  Warren  Whitney,  telephone: 
379-0771. 

g.  Purpose  of  Dam.  The  dam  and  lake  are  open  to  the  public 
and  used  for  recreational  purposes.  A  state  boat  launching  facil¬ 
ity  is  located  on  the  lake. 

h.  Design  and  Construction  History.  The  dam  was  designed 
and  construction  supervised  by  Mr.  William  G.  Smith,  Civil  Engi¬ 
neer,  from  Waterbury,  Connecticut,  in  1927.  The  construction  plans 
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for  the  dam  were  approved  by  Mr.  A.  B.  Hill,  Engineer  for  the 
State  Board  of  Dams.  Construction  drawings  that  include  a  plan 
view,  profile,  and  typical  cross  section  are  included  in  Appen¬ 
dix  B.  The  drawings  show  information  regarding  the  foundation 
conditions  at  the  site.  In  1942  the  State  Board  of  Supervision 
of  Dams  approved  the  installation  of  flashboards  on  the  dam  spill¬ 
way.  The  flashboards  were  one  foot  high. 

i.  Normal  Operation  Procedures.  The  lake  water  level  is 
maintained  at  the  dam  spillway  crest  elevation.  Annually  the 
outlet  works  gates  and  conduit  are  opened  for  testing  purposes 
to  ensure  proper  operation. 


1.3  PERTINENT  DATA: 

a.  Drainage  Area:  The  drainage  area  consists  of  2.19 
square  miles  of  rolling  to  hilly  terrain,  which  is  forested  and 
undeveloped.  The  watershed  is  12,000  feet  in  length  and  8,000 
feet  wide. 

b.  Discharge  at  Dam  Site. 

1)  The  outlet  works  consist  of  a  24-inch  diameter  cast 
iron  conduit  under  the  center  of  the  dam.  The  conduit  is  operated 
by  a  gate  mechanism  located  in  a  manhole  at  the  embankment  crest. 
The  outlet  conduit's  invert  elevation  at  its  inlet  and  outlet  is 
97±  feet.  The  capacity  of  the  outlet  conduit  with  the  lake  water 
level  at  116.0  is  68  CFS. 

2)  Available  pcist  flood  records  at  the  dam  were  ob¬ 
tained  from  the  files  of  the  Connecticut  Department  of  Environ¬ 
mental  Protection.  Correspondence  from  the  former  State  Board  of 
Supervision  of  Dams,  dated  May  29,  1942,  states  that  the  maximum 
observed  depth  of  flow  over  the  spillway  was  8  inches.  This  is 
computed  to  be  a  discharge  of  48  CFS. 

3)  The  ungated  spillway  capacity  at  the  top  of  dam  - 
700  CFS  at  EL.  120.0. 

4)  The  ungated  spillway  capacity  at  test  flood  eleva¬ 
tion  -  537  CFS  at  EL.  119.3. 

5)  The  gated  spillway  capacity  at  normal  pool  elevation 
is  not  applicable  at  this  dam. 

6)  The  gated  spillway  capacity  at  test  flood  elevation 
is  not  applicable  at  this  dam. 

7)  The  total  spillway  capacity  at  test  flood  elevation  - 
537  CFS  at  EL.  119.3. 

8)  The  total  project  discharge  at  the  top  of  dam  is 
not  applicable. 
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9)  The  total  project  discharge  at  test  flood  elevation 
537  CFS  at  EL.  119.3. 

c.  Elevation.  (Elevations  from  construction  plans.) 

1)  Streambed  at  toe  of  dam .  97± 

2)  Bottom  of  core  wall  .  83± 

3)  Maximum  tailwater  . N/A 

4)  Recreational  pool  .  116.0 


5)  Full  flood  control  pool 


6)  Spillway  crest  . .  116.0 

7)  Design  surcharge  (Original  Design)  .  unknown 

8)  Top  of  dam  .  120.0 

9)  Test  flood  design  surcharge  .  119.3 

d.  Reservoir.  (Length  in  feet) 

1)  Normal  pool  .  7,400± 

2)  Flood  control  pool  .  N/A 

3)  Spillway  crest  pool  .  7,400- 

4)  Top  of  dam . .  7,450± 

5)  Test  flood  pool  .  7,445± 

e.  Storage .  (Acre-feet) 

1)  Normal  pool  .  2,280 


2)  Flood  control  pool 


3)  Spillway  crest  pool  .  2,280 

4)  Top  of  dam  . .  3,120 

5)  Test  flood  pool  .  2,840 

f.  Reservoir  Surface.  (Acres) 

1)  Normal  pool  . .  250 


2)  Flood  control  pool 
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3)  Spillway  crest  .  250 

4)  Test  flood  pool  . .  275 

5)  Top  of  dam  .  280 


Dam. 


1)  Type: 

2 )  Length : 

3)  Height: 

4)  Top  Width: 

5)  Side  Slopes 

6 )  Zoning : 

7)  Impervious  Core: 

8)  Cutoff 

9)  Grout  curtain: 

Diversion  and  Regulating  Tunnel 


Earth  embankment  with 
concrete  gravity  spill¬ 
way  section. 

675  feet. 

23  feet. 

14  feet. 

Upstream: 

2.5  horizontal  to  1  vertical 
Downstream: 

2.0  horizontal  to  1  vertical 
Unknown . 

Concrete  core  wall. 

None. 

None. 


1)  Type  .  N/A 

2)  Length  . N/A 

3)  Closure  .  N/A 

4)  Access  . N/A 

5)  Regulating  Facilities  .  N/A 

Spillway. 


1)  Type:  Concrete  gravity  spillway 

"ogee"  crest. 

25  feet 


2)  Length  of  weir: 

3)  Crest  elevation: 


116.0  feet 


4) 

Gates : 

No. 

5) 

U/S  Channel: 

Reservoir . 

6) 

D/S  Channel: 

Natural  stream  channel. 

Rec 

julating  Outlets . 

1) 

Invert: 

97j;  feet. 

2) 

Size: 

24  inch. 

3) 

Description: 

Conduit  through  dam. 

4) 

Control  mechanism: 

Valve  gate  within  manhole 
at  crest  of  dam. 

SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN; 

No  data  on  the  design  of  the  dam  and  its  appurtenances  have  been 
recovered.  An  inspection  report  has  been  included  in  Appendix  B. 


2.2  CONSTRUCTION : 

A  drawing  showing  a  plan  view  of  the  dam,  a  section  through  the 
proposed  dam  and  a  profile  developed  to  show  bedrock  depths 
along  the  longitudinal  axis  at  the  dam  (dated  1927)  are  the  only 
known  construction  information  available.  This  plan  is  included 
in  Appendix  B. 


2 . 3  OPERATION: 

Operation  of  the  dam  by  the  State  DEP  is  on  an  informal  basis 
to  satisfy  the  recreational  interests  of  lake  users. 


2.4  EVALUATION ; 

a.  Availability.  The  only  engineering  data  available  are 
the  construction  plans  described  above. 

b.  Adequacy .  The  lack  of  in-depth  engineering  data  did 
not  allow  for  a  definitive  review.  Therefore,  the  adequacy  of 
this  dam  could  not  be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based  primarily  on  visual 
inspection,  past  performance  history  and  sound  engineering  judge¬ 
ment. 

c.  Validity .  The  field  investigation  indicated  that  the 
external  features  of  Winchester  Lake  Dam  agree  with  those  shown 
on  the  available  plans. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS: 

a.  General.  Winchester  Lake  Dam  is  an  earthen  embankment 
about  23  feet  high,  675  feet  long  and  14  feet  wide  at  the  crest. 
The  dam  and  its  appurtenances  were  judged  to  be  in  generally  fair 
condition.  The  dam  embankment  is  overgrown  with  extensive  vege¬ 
tation  on  both  the  upstream  and  downstream  faces.  Many  large 
trees  are  in  the  vicinity  of  the  toe  of  slope.  General  erosion 
and  sloughing  of  the  slopes  were  noted.  A  3-inch  pipe  was  dis¬ 
charging  a  significant  quantity  of  clear  water  at  the  toe  of 
slope  adjacent  to  the  blow-off  location.  The  slope  in  this  vi¬ 
cinity  was  wet  and  spongy.  The  upstream  face  has  riprap  in  good 
condition;  however,  the  upper  7  feet  of  the  slope  is  not  protec¬ 
ted.  Erosion  has  occurred  on  both  sides  of  the  spillway  structure 

b.  Dam. 

1)  Upstream  slope  -  Most  of  the  upstream  face  of  the 
dam  is  covered  with  vegetation  and  small  trees, as  shown  in  Photo 
No.  1.  In  the  vicinity  of  Station  4+80,  sloughing  and  erosion 
of  the  slope  adjacent  to  the  crest  have  occurred,  as  shown  in 
Photo  No.  9.  Riprap  has  been  displaced  at  many  locations  along 
the  upstream  and  generally  only  extends  2  feet  above  the  water 
surface.  Erosion  has  occurred  adjacent  to  the  left  spillway 
wingwall  as  indicated  in  Photo  No.  10. 

2)  Crest  -  The  crest  of  the  dam  is  covered  with  grass 
and  some  brush,  seen  in  Photos  No.  2  and  3.  Several  small  trees 
are  growing  along  the  upstream  edge  of  the  crest  as  indicated  in 
Photo  No.  4.  There  is  a  worn  footpath  extending  along  the  entire 
crest,  as  shown  in  Photo  No.  2.  The  design  drawing,  dated  1927, 
indicated  a  central  concrete  core  wall.  However,  the  presence 

of  this  core  wall  was  not  confirmed  during  the  site  visit. 

3)  Downstream  slope  -  The  downstream  slope  of  the  dam 
was  covered  with  extensive  vegetation,  brush  and  small  trees,  as 
shown  in  Photos  No.  3,  4  and  5.  There  is  a  worn  path  along  the 
downstream  slope  which  is  adjacent  to  the  right  spillway  wing- 
wall.  This  path  is  approximately  3  feet  wide  and  up  to  12  inches 
deep  near  the  crest.  There  is  another  sizeable  erosion  path 
along  the  downstream  slope  at  Station  1+60.  The  path  at  this  lo¬ 
cation  is  4  feet  wide  and  up  to  18  inches  deep.  Rock  stairs  ad¬ 
jacent  to  the  left  spillway  wingwall  are  shown  in  Photo  No.  14. 

There  is  an  existing  tree  growth  along  the  downstream  toe,  seen 
in  Photos  No.  3,4  and  5. 

At  Station  4+0,  a  large  tree  has  fallen  over  about  20  feet  down¬ 
stream  from  the  toe.  The  exposed  tree  root  system  can  be  seen 
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in  Photo  No.  6.  A  3-inch  diameter  pipe  which  was  discharging 
clear  water  was  located  adjacent  to  the  24-inch  blowoff  at  the 
toe  of  the  slope  near  Station  4+70,  shown  in  Photo  No.  7.  No 
additional  discharge  pipes  were  observed  during  the  site  visit. 

The  design  drawing  does  not  indicate  the  existence  of  a  toe 
drain  system. 

To  the  left  of  the  blowoff  valve,  the  ground  at  the  toe  of  the 
dam  was  wet  and  soggy,  as  shown  in  Photo  No.  8. 

The  spillway  channel  flows  adjacent  to  the  downstream  toe  at 
the  contact  with  the  left  spillway  training  wall,  as  indicated 
in  Photo  No.  12.  Erosion  of  the  downstream  toe  at  this  location 
is  evident. 

c.  Appurtenant  Structures. 

1)  Spillway  -  The  concrete  training  walls  are  in  ex¬ 
cellent  condition  with  only  a  few  minor  surface  cracks  noted. 

The  training  walls  are  vertical  with  no  indication  of  misalign¬ 
ment  or  movement.  (Photos  No.  1  and  11) 

The  sloping  downstream  face  of  the  concrete  spillway  is  in  good 
condition.  Some  surface  deterioration  has  occurred  and  exposed 
coarse  aggregate  was  noted  on  the  surface. 

The  crest  of  the  spillway  is  equipped  with  2-inch  diameter  metal 
pipe  posts  and  12-inch  high  metal  channel  brackets  to  accommodate 
flashboards.  Flashboards  were  not  in  place  at  the  time  of  the 
inspection . 

A  tree  trunk  was  lodged  across  the  spillway  during  the  inspection. 

The  visible  portion  of  the  21-foot  long  concrete  apron  at  the 
toe  of  the  spillway  is  in  good  condition  and  is  effectively  pre¬ 
venting  scour  at  the  toe  of  the  spillway.  The  downstream  end  of 
the  apron  rests  on  boulders  or  bedrock  and  is  stable. 

2)  Outlet  works  -  A  24-inch  diameter  cast  iron  pipe 
under  the  center  of  the  dam  provides  a  low  level  outlet  (blow- 
off)  .  The  pipe  terminates  at  a  concrete  endwall,  apron,  and 
wingwalls.  All  concrete  is  in  excellent  condition.  The  outlet 
pipe  was  found  to  be  in  generally  good  condition.  The  control 
gate  is  located  in  a  manhole  easily  located  at  the  crest  of  the 
dam.  The  blow-off  pipe  was  dry  and  clear  of  debris.  The  outlet 
is  operated  on  an  annual  basis. 


3)  Spillway  discharge  channel  -  The  outflow  from  the 
spillway  follows  a  cnannel  parallel  to the  toe  of  the  dam  to  the 
original  river  channel  near  Station  4+50.  The  constructed  channel 
has  a  natural  bed  and  banks.  Riprap  is  in  place  at  the  junction  of 
the  spillway  apron  and  the  discharge  channel.  The  bed  of  the 


channel  contains  many  cobbles  and  boulders  and  is  generally  sta¬ 
ble  and  clear. 

In  the  vicinity  of  Station  4+00  several  large  trees  have  blown 
over  and  are  obstructing  flow  in  the  channel  (Photo  No.  6) .  The 
flow  has  been  deflected  by  the  root  system  and  is  shifting  the 
stream's  alignment  closer  to  the  toe  of  the  dam. 

d.  Reservoir  Area.  The  land  around  the  perimeter  of  the 
reservoir  has  moderate  slopes  and  is  completely  wooded.  There 
is  no  evidence  of  slides  or  unstable  slope  conditions  (Photo  No. 
15). 

The  reservoir  did  not  have  any  visible  sediment  deposits.  There 
are  no  significant  point  sources  of  sediment  in  the  watershed, 
due  to  its  rural  forest  condition. 

e.  Downstream  Channel .  The  river  channel  downstream  of 
the  dam  (below  its  junction  with  the  spillway  discharge  channel) 
varies  in  width  from  8  to  15  feet.  It  has  a  natural  bed  and  banks, 
and  flows  through  a  wooded  area,  as  shown  in  Photo  No.  13.  It 
appears  to  be  stable,  with  no  degradation  or  aggradation  noted. 


3.2  EVALUATION: 

Based  on  the  visual  inspection,  Winchester  Lake  Dam  is  in  fair 
condition. 

There  is  an  area  of  seepage  on  both  sides  of  the  blow  off  outlet 
structure.  The  seepage  to  the  right  of  the  blow  off  may  be  the 
exit  of  a  foundation  drain.  These  seepages  could  result  in  piping 
and  erosion  of  the  foundation  and/or  embankment  of  the  dam. 

Serious  erosion  is  occurring  at  the  downstream  toe  of  the  embankment, 
near  the  intersection  with  the  left  spillway  training  wall.  If 
allowed  to  continue,  it  could  lead  to  undercutting  the  embankment 
at  that  location. 

Sloughing  of  the  upstream  face  of  the  embankment  at  several  loca¬ 
tions  implies  that  the  embankment  may  be  susceptible  to  piping 
or  slope  stability  failure. 

Small  trees  are  now  growing  on  parts  of  the  upstream  and  downstream 
slopes  and  larger  trees  in  the  area  downstream  of  the  toe  of  the 
dam.  If  allowed  to  grow,  they  may  blow  over  and  pull  out  their 
roots,  or  may  die  and  thus  lead  to  rotting  of  their  roots.  In 
either  case,  serious  erosion  and  seepage  problems  could  result. 

Brush  growing  in  these  areas  make  it  difficult  to  inspect  the  dam 
and  downstream  toe  adequately. 

Trespassing  has  led  to  the  development  of  several  bare  paths  from 


SECTION  4  -  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4 . 1  OPERATIONAL  PROCEDURES: 

a.  General.  The  Connecticut  Department  of  Environmental 
Protection  operates  the  dam.  There  appear  to  be  no  formal  op¬ 
erating  procedures.  The  24-inch  blow-off  for  the  dam  is  oper¬ 
ated  annually  to  ensure  proper  operation  if  required  in  an  emer¬ 
gency  . 


b.  Description  of  any  warning  system  in  effect.  No  warning 
system  is  in  effect  at  Winchester  Lake  Dam. 


4.2  MAINTENANCE  PROCEDURES; 

a.  General.  Normal  maintenance  consists  of  annual  grass 
mowing  along  the  crest  of  the  earth  embankment  and  brush  cutting. 

b.  Operating  facilities.  There  are  no  formal  maintenance 
procedures  followed  for  the  operating  facilities. 


4.3  EVALUATION; 

Regular  operational  maintenance  procedures  for  this  dam  and  its 
appurtenances  have  not  been  developed  or  implemented. 

An  emergency  action  plan  should  be  prepared  to  prevent  or  mini¬ 
mize  the  impact  of  failure.  This  plan  should  list  the  expedient 
action  to  be  taken  and  authorities  to  be  contacted. 


SECTION  5  -  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


i 


5.1  GENERAL: 
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The  Winchester  Lake  Dam  is  a  675-foot  long  earth  embankment 
structure  that  impounds  about  2,280  acre-feet  to  the  crest  of 
the  spillway  and  3,120  acre-feet  to  the  top  of  the  dam.  The 
spillway  is  capable  of  discharging  about  700  CFS  with  surcharge 
to  the  top  of  the  dam. 

The  watershed  consists  of  2.19  square  miles  of  rolling  to  hilly 
terrain.  The  watershed  is  almost  totally  forested,  and  is  in 
a  rural  area  containing  few  structures  of  any  kind.  There  are  no 
significant  water  impoundments  upstream  of  the  dam. 


5.2  DESIGN  DATA: 

No  data  has  been  recovered  on  the  hydraulic/hydrologic  criteria 
used  in  the  design  of  the  dam. 


5.3  EXPERIENCE  DATA: 

No  records  are  available  in  regard  to  past  operation  of  the 
reservoir  or  of  outflow  through  the  spillway.  The  maximum  past 
inflows  are  unknown.  A  letter  report  (dated  May  29,  1942)  indi¬ 
cated  that  the  maximum  observed  depth  of  flow  over  the  spillway 
was  8  inches  (50  CFS) .  The  period  of  record  included  the  major 
hurricanes  of  1936  and  1938.  Since  1974  the  depth  of  flow  has 
not  been  enough  to  monitor  (conversation  with  operator) . 


5.4  TEST  FLOOD  ANALYSIS: 

The  test  flood  for  determining  the  spillway  adequacy  is  based 
upon  OCE  guidelines.  The  size  classification  of  the  dam  is  "in¬ 
termediate1'  ,  based  on  a  storage  volume  of  3,120  acre-feet.  The 
hazard  potential  is  "significant".  The  recommended  spillway  test 
flood  in  the  Corps  of  Engineers  guidelines  for  this  size  dam  and 
hazard  potential  ranges  from  1/2  PMF  to  the  full  PMF.  The  spill¬ 
way  test  flood  selected  for  evaluating  the  adequacy  of  the  dam 
is  the  1/2  PMF.  The  1/2  PMF  was  selected  because  of  the  low  level 
of  development  along  the  floodplain  downstream  of  the  dam. 

The  magnitude  of  the  PMF  (and  thence  the  1/2  PMF  spillway  test 
flood)  is  based  upon  "Preliminary  Guidance  for  Estimating  PMF 
Discharge"  by  the  New  England  Division,  Corps  of  Engineers, 
dated  December,  1977.  The  watershed  is  rolling,  without  signif¬ 
icant  upland  floodwater  storage  areas.  Therefore,  the  flood  mag¬ 
nitude  is  based  on  the  "Rolling"  watershed  curve.  The  PMF  is 
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4600  CFS.  The  spillway  test  flood  is  2300  CFS. 

The  spillway  test  flood  was  formed  into  a  triangular  hydrograph 
with  a  peak  of  2300  CFS  and  a  duration  of  12  hours.  The  duration 
was  set  so  that  the  triangular  hydrograph  would  contain  the  same 
volume  of  water  as  the  estimated  storm  runoff. 

The  hydrograph  was  routed  through  the  reservoir  using  a  computer 
program  based  on  stage-storage  and  stage-discharge  data.  The 
reservoir  was  assumed  to  be  full  and  level  with  the  spillway 
prior  to  the  storm  event. 

The  results  of  the  flood  routing  procedure  indicated  that  the 
spillway  test  flood  would  have  a  flood  stage  at  elevation  119.3 
(0.7  feet  below  the  top  of  the  dam) ,  with  a  peak  discharge  of 
537  CFS.  The  reservoir  storage  would  be  about  881  acre-feet  and 
provide  a  major  reduction  in  flow  rates  down  stream.  The  spill¬ 
way  is  capable  of  discharging  the  spillway  test  flood  without 
overtopping.  (Compare  537  CFS  to  700  CFS.) 


5.5  DAM  FAILURE  ANALYSIS: 

The  downstream  impact  of  a  dam  failure  was  analyzed  using  the 
Corps  of  Engineers'  "Rule  of  Thumb  Guidance  for  Estimating 
Downstream  Dam  Failure  Hydrographs",  dated  April,  1978.  Based 
upon  an  assumed  breach  width  equal  to  40%  of  the  dam’s  width 
at  mid-height,  the  peak  flood  flow  leaving  the  dam  would  be 
44,420  CFS,  with  an  initial  depth  of  11.6  feet  downstream  of 
the  dam.  The  flood  flow  rate  and  flow  depth  decreases  slowly 
as  it  passes  downstream.  This  is  due  to  a  narrow  valley  and  the 
high  storage  volume  in  the  reservoir. 

The  height  of  the  downstream  flood  wave  is  typically  10  to  15 
feet,  and  the  width  of  the  flooded  portion  of  the  valley  is  about 
500  feet.  The  first  2  miles  of  the  valley  downstream  of  the  dam 
is  completely  rural,  with  no  structures,  and  only  3  minor  roads 
cross  the  valley.  About  5  single- family  homes,  located  between 
2  and  4  miles  downstream  of  the  dam,  would  be  subject  to  flooding 
due  to  the  dam  failure.  At  two  houses  the  depth  of  flooding  would 
be  about  5  feet  and  the  remaining  houses  would  be  subjected  to 
water  depths  of  2  feet  or  less. 

At  approximately  4  miles  downstream  of  Winchester  Lake,  its  dis¬ 
charge  waters  enter  the  storage  reservoir  of  a  Corps  of  Engineers 
flood  control  dam  on  the  East  Branch  of  the  Naugatuck  River  (East 
Branch  Dam) .  The  peak  flow  of  the  assumed  Winchester  Lake  Dam 
failure  was  determined  to  be  21,900  CFS  at  the  East  Branch  Dam, 
which  is  greater  than  the  15,500  CFS  probable  maximum  flood  inflow 
calculated  for  this  dam.  However,  the  PMF  design  flood  for  the 
East  Branch  Project  had  an  inflow  volume  of  11,000  acre-feet. 
Therefore,  the  Winchester  dam  failure  inflow  volume  of  about  3,000 
acre-feet  should  not  exceed  the  surcharge  storage-spillway  capacity 
of  the  East  Branch  Project. 
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SECTION  6  -  EVALUATION  OF  STRUCTURAL  STABILITY 
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6.1  VISUAL  OBSERVATIONS: 

The  visual  inspection  did  not  disclose  any  evidence  of  present 
structural  instability.  However,  the  following  potential  struc¬ 
tural  stability  problems  were  indicated: 

a.  The  areas  of  seepage  noted  in  the  vicinity  of  the  blow- 
off  structure  could  result  in  piping  and  erosion  of  the  foundation 
and/or  embankment  of  the  dam. 

b.  Erosion  is  occurring  at  the  downstream  toe  of  the  embank¬ 
ment  near  the  intersection  with  the  left  spillway  training  wall, 
and  could  lead  to  undercutting  of  the  embankment  at  that  location. 


6.2  DESIGN  AND  CONSTRUCTION  DATA: 

No  design  and  construction  data  are  available;  therefore  a  formal 
evaluation  of  stability  could  not  be  performed. 

6.3  POST-CONSTRUCTION  CHANGES : 

No  information  is  available  relative  to  post-construction  changes 
insofar  as  they  are  pertinent  to  the  embankment  or  foundations. 


6.4  SEISMIC  STABILITY: 

•n  The  dam  is  located  in  Seismic  Zone  2  and,  in  accordance  with 
*■?  recommended  guidelines  of  the  Corps  of  Engineers,  does  not  war¬ 
rant  seismic  analysis. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT; 

a.  Condition.  On  the  basis  of  the  visual  inspection  and  a 
review  of  available  data,  the  dam  is  judged  to  be  in  fair  condi¬ 
tion.  The  long-term  performance  of  the  dam  could  possibly  be  af¬ 
fected  by  seepage  in  the  vicinity  of  the  blowoff  valve  and  by 
continued  erosion  of  the  toe  of  the  dam  to  the  left  of  the  spill¬ 
way  structure. 

The  capacity  of  the  spillway  is  adequate  to  pass  the  1/2  PMF  test 
flood  outflow  of  537  CFS  with  a  free  board  of  0.7  feet. 

b.  Adequacy  of  Information.  The  information  available  is 
such  that  the  assessment  of  this  dam  must  be  based  primarily  on 
the  results  of  the  visual  inspection,  past  performance  history 
and  sound  engineering  judgement. 

c.  Urgency .  The  recommendations  presented  in  Sections  7.2 
and  7.3  should  be  carried  out  within  one  year  after  receipt  of 
this  Phase  I  report. 


7.2  RECOMMENDATIONS ; 

TLe  owner  should  engage  a  qualified  registered  engineer  to: 

1)  Investigate  the  seepage  at  the  downstream  toe  and 
design  appropriate  remedial  measures. 

2)  Design  procedure  for  repairing  erosion  at  the  down¬ 
stream  toe  of  the  dam  in  the  vicinity  of  the  spillway  channel 
and  measures  for  diverting  the  flow  away  from  the  toe  of  the  dam. 

3)  Design  procedures  for  clearing  trees  and  brush  and 
their  root  systems  from  the  dam  and  the  area  immediately  downstream 
of  the  toe  of  the  dam,  and  for  properly  backfilling  the  areas  where 
the  roots  were  removed. 

4)  Design  repairs  for  the  erosion  of  the  banks  of  the 
channel  downstream  from  the  spillway  structure. 

5)  Design  rer  .irs  for  displaced  riprap  on  upstream  slope 
and  determine  need  to  extend  to  crest. 

6)  Design  method  of  repairing  areas  of  sloughing  on  the 
upstream  slope  and  crest  to  restore  these  areas  to  original  grade 
consistent  with  the  design  drawings  noted  in  Section  2. 

7)  Investigate  feasibility  of  providing  control  for  blow 
off  pipe  upstream  of  core  wall. 


-  16  - 


v\v.v\sv\VXv.\*.’ 


7 . 3  REMEDIAL  MEASURES : 


a.  Operating  and  Maintenance  Procedures.  The  owner  should 

1)  Maintain  clear  of  trees  and  brush  the  dam  embank¬ 
ment,  an  area  with  50  feet  of  the  downstream  toe  and  a  zone  25 
feet  on  either  side  of  the  spillway  channel  for  a  distance  of 
100  feet  downstream  from  the  dam. 

2)  Develop  method  to  prevent  trespassing  on  the  dam 
crest  and  slopes. 

3)  Engage  a  qualified  registered  engineer  to  make  a 
comprehensive  technical  inspection  once  every  year  after  the 
recommendations  made  in  7.2  have  been  carried  out. 

4)  Establish  a  surveillance  program  for  use  during  and 
immediately  after  heavy  rainfall  and  also  a  warning  program  to 
follow  in  case  of  emergency  conditions. 


7.4  ALTERNATIVES : 

There  are  no  practical  alternatives  to  the  recommendations  pre¬ 
sented  in  Sections  7.2  and  7.3. 


INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PROJECT  Winchester  Lake  Dam _  DATE 

TIME  0930 _ 

WEATHER  Overcast,  50 °F 
W.S.  ELEV.  U.S.  DN.S. 


PARTY: 

R.  Smith,  FGA,  Project  Manager 
2#  J.  MacBroom,  FGA,  Hydraulics/Hydrology 
3^  R.  Murdock,  GEI,  Geotechnical 

4.  _ 

5.  _ 

PROJECT  FEATURE  INSPECTED  BY 


( 


REMARKS 


1 


Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to 
Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement 
of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and 
at  Concrete  Structures 

Indications  of  Movement 
of  Structural  Items  on 
Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of 
Slopes  or  Abutments 

Rock  Slope  Protection  - 
Riprap  Failures 

Unusual  Movement  or 
Cracking  at  or  near  Toes 

Unusual  Embankment  or 
Downstream  Seepage 

Piping  or  Boils 

Foundation  Drainage 
Features 


Toe  Drains 

Instrumentation  System 
Vegetation 


3 


PERIODIC  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


QAM  t _ Winchester  Lake  Dam _  DATE  tOct*  25,  1979 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  INTAKE 

Not  applicable. 

CHANNEL  AND  INTAKE 
STRUCTURE 

a.  Approach  Channel 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete 
Lining 

Drains  or  Weep  Holes 

b.  Intake  Structure  Not  visible,  underwater. 

Condition  of  Concrete 
Stop  Logs  and  Slots 


PERIODIC  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM* _ Winchester  Lake  Dam _ DATE*0ct*  25 '  1979 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  CONTROL  TOWER  Not  applicable. 

a.  Concrete  and  Structural 

General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of 
Concrete 

Any  Seepage  or 
Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks 
in  Gate  Chamber 

Cracks 

Rusting  or  Corrosion  of 
Steel 

b.  Mechanical  and  Electrical 

Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lightning  Protection 
System 

Emergency  Power  System 

Wiring  and  Lighting 
System  in  Gate  Chamber 
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PERIODIC  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM s _ Winchester  Lake  Dam _  DATFs  Qct-  25,  1979 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  TRANSITION 

Not  applicable. 

AND  CONDUIT 

General  Condition  of 
Concrete 

Rust  or  Staining  on 
Concrete 

Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


PERIODIC  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM* _ Winchester  Lake  Dam _  OATFsOct.  25,  1979 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  OUTLET 

STRUCTURE  AND  OUTLET 

CHANNEL 

General  Condition  of 

Concrete 

Good . 

Rust  or  Staining 

None  observed. 

Spalling 

No. 

Erosion  or  Cavitation 

No. 

Visible  Reinforcing 

No. 

Any  Seepage  or 

Efflorescence 

No. 

Condition  at  Joints 

Good . 

Drain  Holes 

None . 

Channel 

Loose  Rock  or  Trees 

Natural  channel  bottom,  some  trees  on  both 

Overhanging  Channel 

sides . 

Condition  of  Discharge 

Channel 

Good . 

PERIODIC  INSPECTION  CHECK  LIST 

NATIONAL  DAM  INSPECTION  PROGRAM 

DAM*  Winchester  Lake  Dam  DATF*0cfc*  25,  1979 

AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  SPILLWAY  WEIR, 

' 

APPROACH  AND  DISCHARGE 
CHANNELS 

a.  Approach  Channel 

Underwater  upstream  face  of  dam. 

General  Condition 

Loose  Rock  Overhanging 
Channel 

Trees  Overhanging 

Channel 

Floor  of  Approach 

Channel 

b.  Weir  and  Training  Walls 

General  Condition  of 
Concrete 

Generally  good  condition. 

Rust  or  Staining 

None. 

Spalling 

Some  minor  spalling  and  erosion. 

Any  Visible  Reinforcing 

None  observed. 

Any  Seepage  or 
Efflorescence 

None. 

Drain  Holes 

None . 

c.  Discharge  Channel 

General  Condition 

Fair. 

Loose  Rock  Overhanging 
Channel 

None. 

Trees  Overhanging 

Channel 

Trees  on  both  sides  of  channel. 

Floor  of  Channel 

Natural  bottom,  boulders  and  bedrock. 

Other  Obstructions 

Trees  fallen  into  channel,  vegetative 
growth,  uprooted  stumps. 

PERIODIC  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM 


Winchester  Lake  Dam 


AREA 

EVALUATED 

OUTLET  WORKS 

-  SERVICE 

1  BRIDGE  1 

a .  Superstructure 

Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Under  Side  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Railings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of 
Concrete 

Alignment  of  Abutment 

Approach  to  Bridge 

Condition  of  Seat  and 
Backwall 


_  DATE :  Oct.  25,  1979 


CONDITIONS 


Not  applicable. 
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THE  TORRINGTON  ELECTRIC  LIGHT  COMPAN 
PLAN  and  PROFILE. 

Winchester.  Dam. 

Town  of  Winchester . 

1987. 


W®  &.  Smith . 

Ci»il  En^tnear. 
WaUrkurj.  Conn 

Approved.  — — 


Member  of  Board  ef  Civil  Engineers. 

_ >'rT  ^  * 


a 


A.  J.  M  A  C  C  H  I 

/DR.  BIULIQ  PIZZETTI 


ENGINEERS 

ASSOCIATE  CONSULTANT 


V  OILLCTT  STREET 
CORBO  OUCA  ABRUZZI 


HARTFORD,  CONN. 
TORINO,  ITALY 

A.B.C.C. 


June  18,  1962 


Water  Resources  Commission 
State  o£  Connecticut 
State  office  Buildinj 
165  Capitol  Avenue 
Hartford,  Connecticut 


Gentlemen! 


PHONE  S2S-BB31 
PHONE  519-473 


STATE  WATER  RESOURCES 
COMMISSION 
RECEIVED 

JUN  1  9  19o2 

ANSW£R_D _ 

REFERRED _ 

FILED . 


Winchester  Lake  &  Park  Pond 
Winchester,  Conn. 


Reference  is  made  to  your  letter  of  June  13,  1962 
regarding  dams  at  the  above  locations.  Mr.  H.  R.  Hoffman 
of  this  office  and  myself  inspected  these  sites  on 
June  16,  1962  and  our  findings  are  as  follows: 

1)  Winchester  Lake 

Dam  and  spillway  are  both  in  good  condition  and 
should  be  free  of  major  repairs  in  the  immediate 
future.  It  is  suggested  that  if  this  property 
is  acquired  that  small  brush  growth  on  the  dam 
be  cut  down  to  facilitate  future  inspection. 

2)  Park  Pond 

Dam  and  spillway  are  both  in  good  condition  and 
should  also  be  free  of  major  repairs  in  the 
immediate  future.  At  present  spillway  is  partially 
obstructed  with  several  tree  trunks  and  driftwood 
trtiich  should  be  cleared  out. 

Very  truly  yours. 


A.  J.MACCHI,  ENGINEERS 


STATE  BOARD  OP  SUPERVISION  OP  DAMS 
Room  317  State  Office  Bldg., 
Hartford,  Conn. 


RECEIVED 


JUN  2  1342 


STATE  WAT£H  Oifvmsm 


TV  •  -Ul. 


'  W-JV..* 


Say  29,  19l£ 


8*  Clark* 


Hr*  Clarence  H*  Blair 
Consulting  Engine ar 
100  Crown  Street, 

In  Haven,  Com* 


Dear  Mr*  Blairs 

At  your  request  Z  examined  with  you  tne  Ain  .teeter 
Dan  of  tne  Torrlngton  Electric  LI  ht  Conosny,  on  May  16th,  19^2, 
on  account  of  the  request  to  install  flash  boards  on  this  dam* 
Aeoordlng  to  the  records  that  ha*?e  been  furnished 
no,  this  dsn  was  built  1  ~  1927,  being  designed  and  supervised 
by  the  late  Kr*  William  0*  Smith,  of  'S&terbuiy,  and  the  plana 
approved  et  that  time  by  Hr*  A*  B*  Hill,  Engineer  for  the  Stata 


From  observation  a  made  on  the  date  of  our  visit 
and  from  the  statement  of  the  caretaker  the  watershed  for  this 
pend  appeere  to  have  an  exceptionally  slow  run  off*  The  day 
previous  to  our  visit  there  had  been  about  3^  Inches  of  rain-fall 
within  2lt  hours  and  there  was  only  about  it  inches  of  water  going 
o war  the  daa*  Z  understood  the  caretaker  to  say  that  6  inches 

waa  the  maxima  he  had  seen* 

/ 

Permission  la  therefore  granted  to  Install  flash 
boards  not  over  1  foot  high  end  suggest  that  you  have  thee 


Installed  in  such  a  stumer  that  IT  ocoesion  should  arias 
they  eould  be  reaoved  during  a  period  of  exceptionally 
haary  flow* 

Very  truly  yours* 

fa**?)  y  n 


VBCtlf 


Engineer*  lor 

The  State  hoard  of  Supervision  of  Leas 


Copy  tot  Gen*  S*  H*  Sedasats* 
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WINCHESTER  LAKE  DAM 

PHOTO  LOCATION  MAP 


PHOTO  #1:  Upstream  face  of  dam  looking  toward  left 
abutment . 


PHOTO  #2:  Crest  of  dam  looking  toward  left  abutment. 


PHOTO  #3:  Crest  and  downstream  slope  of  dam  looking 
toward  left  abutment. 


PHOTO  #4 :  Crest  and  downstream  slope  of  dam  looking 
toward  right  abutment. 


PHOTO  #5:  Looking  downstream  from  crest  of  dam. 


PHOTO  #6:  Looking  along  downstream  slope  toward 

toe,  large  tree  uprooted  approx.  20  ft. 
downstream  of  toe. 


«\  A 


PHOTO  #7:  Flow  emanating  from  3-inch  pipe  near 
toe  of  slope. 
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PHOTO  #8 :  Ground  wet  and  soggy  at  toe  of  slope. 
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PHOTO  #9:  Area  of  sloughing  and  erosion  on  upstream 
face,  approximately  5  ft.  wide,  up  to  8 
in.  deep.  (Rule  extended  3  ft.) 
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PHOTO  #10:  Erosion  area  adjacent  to  spillway  wing 
wall  on  upstream  slope.  (Rule  extended 
2  ft.) 


PHOTO  #11:  Looking  at  downstream  toe,  near  inter¬ 
section  of  left  spillway  training  wall. 


PHOTO  #12:  Downstream  from  spillway  channel  looking 
upstream.  Note  erosion  and  undermining 
of  the  toe. 


PHOTO  #13:  Looking  downstream  along  spillway  channel 
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APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC 
COMPUTATIONS 
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FLAHERTY-GIAVARA  ASSOCIATES  sheet  no.  J_  op 

ENVIRONMENTAL  DESIGN  CONSULTANTS  bv^GM  datp /2/V 

ONE  COLIMBUS  PLAZA.  NEW  HAVEN,  CONN  06S 10/203/789- 1280  CHK’D.  «V  •  ~  DATE  Sl 


DETERMINATION  OF  SPILLWAY  TEST  FLOOD* 


SIZE  CLASSIFICATION 


Storage  Volume  (Ac. -Ft.) 
Height  of  Dam  (Ft.) 

Size  Classification 


INTERMEO/ ATE 


HAZARD  POTENTIAL  CLASSIFICATION 


Category 


Loss  of  Life 


Economic  Loss 


Significant 

High 


None  expected 


More  than  few 


Minimal 


Appreci able^ 
Excessive 


Hazard  Classification 


Significant* 


HYDROLOGIC  EVALUATION  GUIDELINES 


Hazard 


.Significant 


High 


Size 

Small 

Intermediate 

Large 

Small _ 

Cfnt  ermedi  a  tgj 
Large 

Small 

Intermediate 

Large 


Spillway  Design  Flood 


50  to  100-Year  Frequency 
100-Year  Frequency  to  1/2  PMF 
1/2  PMF  to  PMF 

100-Year  Frequency  to  1/2  PMF 

CIZOSilWTro? 

PMF 

1/2  PMF  to  PMF 

PMF 

PMF 


Spillway  Test  Flood 


i A  PM? 


♦Based  upon  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams"  Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
November  1976. 
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m  FLAHERTY-GIAVARA  ASSOCIATES  SHEET  NO.— £ - Of  C“‘J 

|*ni)  ENVIRONMENTAL  DESIGN  CONSULTANTS  BY _ T Oil — DATE  .12-12JJ2 

ONE  COLUMBUS  PLAZA.  NEW  HAVEN.  CONN  OeS1O/2O3/7W-12fl0  CHK'O.  WV  0 ATE  I ^/20/7£ 


DETERMINATION  OP  THE 


MAXIMUM  PROBABLE  FLOOD  (MPF) 


A.  Drainage  Area  in  Square  Miles  »  IS 


B.  Watershed  Characteristic:  Flat  &  Coastal 

(^Rolling 

Moutainous 


C.  M.P.F.  in  CFS/Square  Mile,*  *2.100 

M.P.F.  =  (CFS/Square  Mile)  x  (Area  in  Square  Miles) 

.  ^IQQ _  x  2. »  _ 

\/z  P^F  *  '/z  ^HGOO^CFS-  2SOO  CFS 


=  HCoQO  CFS 


* Based  upon  the  figure  "Maximum  Probable  Flood  Peak  Flow  Rates” 
U.S.  Army  Corps  of  Engineers,  December  1977. 
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BASED  OPOM  AN  ASSUMES  s  ON  UALOE  OF 

75  (for  <=,l acjal  t/ll  soils]  the  pmp 

RUNOFF  IS  19,0  INCHCS  ( F/G  A-V,  0ESI6N  OF 

SMALL  DAMS^  . 

ASSUME.  RUNOFF  FOR  ^PMF8  RUNOFF  FOR  '/o  PMP 
So  SP/LLUtf W  TEST  FLOOD  IZONOFF  *  '/e  PMP  RUNOFF 

Volume  of  RUNOFF  s  2J<?  SQ  mllCS  sfaVO  AC.*?».S 

/a" 

=  1109  AO- FT 

TEST  FLOOD  HYDeo^RAPH 

A  TRI  ANGULAR.  HYDROGCAPH  \S  TO  £>E  USED 
TO  ROUTE  THE  TEST  FLOOD  THROUGH  THE 
RESERV/CAR  .  THE  HYDRO  GRAPH  PEAK  t  S  AT 
230  0  CF-S.  THE  PORATON  OF  THE  HYDROGRAPrt 
VS  SET  SO  AS  TO  CONTAIN  THE  ABcNE 
Cno<HAC-FT^  \JOLOME  OF  ROM  OFF  .  THE. 

LENGTH  OF  THE  REC.EE.DING  LIKE  \S  TWICE. 

THE  RISING  U*\E>  . 

^ — Cu  =  23oo  c.FS 
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ENVIRONMENTAL  DESIGN  CONSULTANTS  - PATE  JMgi-LL 

ONE  COLUMBUS  PLAZA.  NEW  HAVEN.  CONN  06S 10/203; 799- 1260  CHK'D.  RV  DATE  '3'.~&L7Z. 


HYDROORfiPh 


VOLUME  =  '/z  Co.')  (  b'i  =  /ic-Fr 
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ENVIRONMENTAL  DESIGN  CONSULTANTS  BY_J.<S/ 
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S  WINCHESTER  LAKE  DAM 
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12/12/79 


FGA  FLOOD  UJAVE  ROUTING 


VT 

V. 

a>: 


APPROXIMATE  FLOOD  WAVE  ROUTING  BASED  UPON  U.S.  ARMY  CORPS 
OF  ENGINEERS'  "RULE  OF  THUMB  GUIDANCE  FOR  ESTIMATING 
DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS”  DATED  APF<IL,  1978. 


•,  4 

i'i 


Y: 

< 


INITIAL  STATION  =  0+0 

INITIAL  WAVE  HEIGTH  *  23.0  FT 

ASSUMED  BREACH  WIDTH  =  240.0  FT 
INITIAL  RESERVOIR  STORAGE  =  3,061  ACRE-FT 

COMPUTED  FLOOD  WAVE  PEAK  FLOW  =  44,482  CFS 


OFFSET 


ELEV. 


STAT I ON 


OFFSET 


+-o 


ELEV. 


a 


M. 


-800.0  FT  290.0  FT 
-260.0  FT  260.0  FT 
-10.0  FT  239.0  FT 


-10.0  FT 
10.0  FT 


10.0  FT 
570. O  FT 


239.0  FT 
239.0  FT 


239.0  FT 
260.0  FT 


N  =  0.100 

-750. O  FT  280.0  FT 
-130.0  FT  250.0  FT 


N  =  0.080 
-5.0  FT  237.0  FT 


N  =  0.100 
410.0  FT  240.0  FT 
870.0  FT  270.0  FT 


OFFSET  ELEV. 


-400.0  FT  270.0  FT 
-80.0  FT  240.0  FT 


5.0  FT  237.0  FT 


500.0  FT  250.0  FT 
1210.0  FT  290.0  FT 


AREA  ' 

834.0  SF 
oi  224.  1  SF 
2  4,024.0  SF 


WETTED  PERIMETER 

114.4  FT 
20.7  FT 
478.8  FT 


N 

0.100 

0.080 

0.100 


VELOCITY 

7.9  FPS 
12.8  FPS 
8.6  FPS 


FLOW 


6, 589CFS 
2, 875CFS 
34,954CFS 


INVERT  DEPTH  W.  SURFACE  AREA  VELOCITY  FLOW  SLOPE 
237. 0  FT  11.7  FT  248.7  FT  5,082  SF  8.7  FPS  44,419  CFS  0.0200 


t>-9 


ST  ^ 

UTICJN 

lO+TO 

IT 

*  * 

OFFSET 

ELEV. 

OFFSET 

ELEV. 

OFFSET 

ELEV. 

N 

=  0. 

100 

-500.0 

FT 

270.0 

FT 

-350.0 

FT 

260.0 

FT 

-230.0 

FT 

250.0  FT 

i 

s 

• 

o 

FT 

220.0 

FT 

-10.0 

FT 

219.0 

FT 

N 

=  0. 

080 

Li  -10.0 

4  10.0 

FT 

219.0 

FT 

-5.0 

FT 

217.0 

FT 

5.0 

FT 

217.0  FT 

FT 

219.0 

FT 

N 

=  0. 

100 

10.0 

FT 

219.0 

FT 

80.0 

FT 

220.0 

FT 

300.0 

FT 

220.0  FT 

390.0 

FT 

230.0 

FT 

630.0 

FT 

230.0 

FT 

850.0 

FT 

240.0  FT 

1020.0 

FT 

250.0 

FT 

1440.0 

FT 

250.0 

FT 

1800.0 

FT 

260.0  FT 

V 

i_  _ 

AREA 

WETTED  PERIMETER 

N 

VELOCITY 

FLOW 

<  - 

v.  851.6 

SF 

108.5 

FT 

0.100 

8.5  FPS 

7, 240CFS 

“  275.3 

SF 

20.7 

FT 

0.080 

15.0  FPS 

4, 151CFS 

4,188.7 
§ _ 

SF 

648.4 

FT 

0.100 

7.4  FPS 

31,285CFS 

u 

INVERT 

■r. 

DEPTH 

W.  SURFACE 

AREA 

VELOCITY 

FLOW  SLOPE 

yf  217.0  FT 

14.2  FT  231 

.2  FT 

5,315  SF 

8.0 

FPS  42,677 

CFS  0.0210 

STAT I ON 

16+80 

OFFSET 

ELEV. 

OFFSET 

ELEV. 

OFFSET 

ELEV. 

N 

=  0. 

100 

-880.0 

FT 

240.0 

FT 

-310.0 

FT 

240.0 

FT 

-70.0  FT 

210.0  FT 

-10.0 

FT 

209.0 

FT 

N 

=  0. 

080 

'  -10. 0 

FT 

209.0 

FT 

-5.0 

FT 

207.0 

FT 

5.0  FT 

207.0  FT 

10.0 

FT 

209.0 

FT 

-  -  • 

---  ■ 

-  - 

N 

=  0. 

100 

10.0 

FT 

209.0 

Fr 

220.0 

FT 

210.0 

FT 

300.0  FT 

220.0  FT 

750.0 

FT 

230.0 

FT 

990.0 

FT 

250.0 

FT 

AREA 

WETTED  PERIMETER 

N 

VELOCITY 

FLOW 

1,370.1 

SF 

159. 

0  FT 

0. 100 

7.8  FPS 

10, 823CFS 

295.6 

SF 

20. 

7  FT 

0.080 

13.7  FPS 

4 , 079CFS 

3,383.4 

SF 

393. 

2  FT 

0. 100 

7.8  FPS 

26, 701CFS 

INVERT 

DEPTH 

W. 

SURFACE 

AREA 

VELOCITY  FLOW  SLOPE 

207.0  FT 

15.2  FT  222.2  FT 

5,049  SF 

8.2 

FPS  41,604 

CFS  0.0160 

•  f  »eTAVM> 


_  stat  i  a  ini  as  +eo 

1  ' 


_ OFFSET 

ELEV. 

t 

OFFSET  ELEV. 

OFFSET 

ELEV. 

§ 

N 

=  0.100 

-870.0 

FT 

230.0 

FT 

-620.0 

FT  210.0 

FT 

-470.0 

FT 

190.0 

FT 

9 

-10.0 

FT 

186.0 

FT 

•>: 

N 

=  0.080 

- 

-10.0 

FT 

186.0 

FT 

-5.0 

FT  184.0 

FT 

5.0 

FT 

184.0 

FT 

•>* 

•V 

10.0 

FT 

186.0 

FT 

... ' -  . 

- - 

— . -  • 

-  -  - 

N 

=  0.100 

10.0 

FT 

186.0 

FT 

200.0 

FT  190.0 

FT 

250.0 

FT 

200.0 

FT 

470.0 

FT 

210.0 

FT 

710.0 

FT  220.0 

FT 

980.0 

FT 

230.0 

FT 

.•<* 

1120.0 

FT 

240.0 

FT 

"  AREA 

WETTED  PERIMETER 

N 

VELOCITY 

FLOW 

&  3, 553. 3  SF 

501.4  FT 

0.100 

7.3  FPS 

26, 134CFS 

&  219. 5  SF 

20.7  FT 

0.080 

12.0  FPS 

2,636CFS 

1,496.2  SF 

217.9  FT 

0.100 

7.2  FPS 

10, 773CFS 

1- 


INVERT  DEPTH  W.  SURFACE  AREA  VELOCITY  FLOW  SLOPE 

a; . 

^  184.0  FT  11.4  FT  195. 4  FT  5,269  SF  7.5  FPS  39,544  CFS  0.0180 


F  . 
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%  v 


*  *  .k*^ 

*.y  *■  ■ 


&  ? 

\\  * 


11 


S--5 


OFFSET 


-620.0  FT 
-50.0  FT 


-10.0  FT 
10.0  FT 


10.0  FT 
500.0  FT 


AREA 

1,258.9  SF 
241.3  SF 
3,122.8  SF 


ELEV. 


STAT 1  CIIM 


OFFSET 


SO 


ELEV. 


230.0  FT 
160.0  FT 


160.0  FT 
160.0  FT 


160.0  FT 
180.0  FT 


N  =  0.100 

-410.0  FT  200.0  FT 
-10.0  FT  160.0  FT 

N  =  0.080 
-5.0  FT  158.0  FT 


N  =  0.100 
200.0  FT  160.0  FT 
710.0  FT  190.0  FT 


OFFSET  ELEV. 


-200.0  FT  170.0  FT 


5.0  FT  158.0  FT 


400.0  FT  170.0  FT 
900.0  Fr  230.0  FT 


WETTED  PERIMETER  N 

194.3  FT  0.100 

20.7  FT  0.080 

395.9  FT  0.100 


VELOCITY 

7.1  FPS 
13.1  FPS 

8.1  FPS 


FLOW 

8,960CFS 
3, 170CFS 
25, 344CFS 


hss  v" 


GW  * 

* 


INVERT  DEPTH  W.  SURFACE  AREA  VELOCITY  FLOW  SLOPE 
158.0  FT  12.5  FT  170.5  FT  4,623  SF  8.1  FPS  37,475  CFS  0.0190 


v  A  •• 
&  < 


4 _ 


OHl 


.> .> .■* . 


c 


WJ 


.V-  .V 


wo 


STATION  G3  -«-0 


OFFSET 

_ ELEV. 

. . - 

OFFSET  ELEV. 

OFFSET 

ELEV. 

800.0  FT 

150.0 

FT 

N 

-600.0 

=  0.100 

FT  130.0 

FT 

-10.0  FT 

124.0 

FT 

-10.0  FT 
10.0  FT 

124.0 

124.0 

FT 

FT 

N 

-5.0 

=  0.080 

FT  122.0 

FT 

5.0  FT 

122.0 

FT 

10.0  FT 

124.0 

FT 

N 

400.0 

=  0.100 

FT  130.0 

FT 

510.0  FT 

150.0 

FT 

AREA  WETTED  PERIMETER  N  VELOCITY  FLOW 

3,216.9  SF  614.1  FT  0.100  6.0  FPS  19, 343CFS 

198.0  SF  20.7  FT  0.080  11.2  FPS  2,219CFS 

2,123.2  SF  403.4  FT  0.100  6.0  FPS  12,806CFS 


INVERT  DEPTH  W.  SURFACE  AREA  VELOCITY  FLOW  SLOPE 
122 •0* FT i0.4  FT  132.4  FT  S, 538  SF  6.2  FPS  34,369  CFS  0.0180 


STATION  TT+SO 


» 

_ OFFSET 

ELEV. _ 

.  OFFSET  ELEV. 

OFFSET 

ELEV. 

! '  >> 

N 

=  0.100 

O 

i 

i 

FT 

150.0  FT 

-70.0 

FT  110.0  FT 

-10.0  FT 

107.0  FT 

!  P 

a  «*. 

N 

=  0.080 

* 

-10.0 

FT 

107.0  FT 

-5.0 

FT  105.0  FT 

5.0  FT 

105.0  FT 

i-  3 

i....  .. 

10.0 

FT 

107.0  FT 

N 

=  0.100 

10.0 

FT 

107.0  FT 

130.0 

FT  110.0  FT 

210.0  FT 

120.0  FT 

R  N 

r  fe 

300.0 

FT 

150.0  FT 

i 

AREA 

WETTED  PERIMETER  N 

VELOCITY 

FLOW 

Lk 

~ 1,167.1 

SF 

~  109.8 

FT 

0.100 

7.8  FPS 

9, 184CFS 

346.3 

SF 

20.7 

FT 

0.080 

13.2  FPS 

4, 600CFS 

2 — vv 

2,355.5 

SF 

209.5 

FT 

0.100 

8.1  FPS 

19,240CFS 

INVERT  DEPTH  W.  SURFACE  AREA  VELOCITY  FLOW  SLOPE 
105.0  FT  17.8  FT  122. 8  FT  3,869  SF  8.S  FPS  33,024  CFS  0.0120 


& 


VTfT 


r 


£-/6 


STAY I ON  IIO+ SO 


OFFSET 

ELEV. 

OFFSET  ELEV. 

OFFSET 

ELEV. 

N 

=  0.100 

-320.0 

FT 

70.0 

Fr 

-100.0 

FT  50.0  FT 

-30.0  FT 

40.0  FT 

-10.0 

FT 

37.0 

FT 

N 

=  0.080 

-10.0 

FT 

37.0 

FT 

-5.0 

FT  35.0  FT 

5.0  FT 

35.0  FT 

10.0 

FT 

37.0 

FT 

—  —  . 

-  ■  — 

-  -  -  - 

N 

=  0.100 

10.0 

FT 

37.0 

FT 

40.0 

FT  50.0  FT 

270.0  FT 

100.0  FT 

AREA 

WETTED  PERIMETER  N 

VELOCITY 

FLOW 

1,471.8 

SF 

------ 

167.7 

FT 

0.100 

10.3  FPS 

15,288CFS 

423.0 

SF 

20.7 

FT 

0.080 

22.9  FPS 

9, 859CFS 

514.8 

SF 

65.4 

FT 

0.100 

9.6  FPS 

4, 973CFS 

INVERT  DEPTH  W.  SURFACE  AREA  VELOCITY  FLOW  SLOPE 


35.0  FT  21.3  FT 


56. 9  FT  2,415  SF  12.4  FPS  30,121  CFS  0.0270 


ST  ATT  1  OIM  1G1  -*-0 

OFFSET 

ELEV.  OFFSET  ELEV.  OFFSET 

ELEV. 

N 

=  0.100 

>200.0 

FT 

-50.0  FT  -150.0 

FT  -60.0  FT  -30.0  FT 

-70.0  FT 

-10.0 

FT 

-70.0  FT 

N 

=  0.080 

-10.0 

FT 

-70.0  FT  -5.0 

FT  -72.0  FT  5.0  FT 

-72.0  FT 

10.0 

FT 

-70.0  FT 

N 

=  0.100 

10.0 

FT 

-70.0  FT  380.0 

FT  -50.0  FT 

AREA 

WETTED  PERIMETER  N  VELOCITY 

FLOW 

1,229.4 

SF 

155.2  FT 

0.100  8.5  FPS 

10, 517CFS 

288.3 

SF 

20.7  FT 

0.080  15.5  FPS 

4,482CFS 

1,543.0 

SF 

239.2  FT 

0.100  7.4  FPS 

1 1 , 512CFS 

INVERT 

DEPTH  W.  SURFACE 

AREA  VELOCITY  FLOW  SLOPE 

-72.0  FT 

14.9  FT  -57.0  FT 

3,060  SF  8.6  FPS  26,512 

CFS  0.0210 

t>-!8 


SvV, 


'T^r 


-70.0  FT  -110.0  FT 


of. 


-10.0  FT 
10.0  FT 


S'  10.0  FT 

)JS* 


■114.0  FT 
•114.0  FT 


|  ^ 
“1,144.2  SF 
300. 3  SF 

;*i  2,611.1  SF 

-W . . . . 


■114.0  FT 

WETTED  PERIMETER 

155.8  FT 
20.7  FT 
386.5  FT 


-10.0  FT  -114.0  FT 

N  =  0.080 
-5.0  FT  -116.0  FT 


N  =  0.100 
410.0  FT  -100.0  FT 


5.0  FT  -116.0  FT 


600.0  Fr  -50.0  FT 


N 

0. 100 
0.080 
0.100 


VELOCITY 

5.7  FPS 
11.2  FPS 
5.4  FPS 


FLOW 

6,  583CFS 
3, 393CFS 
14,208CFS 


& 


INVERT 
-116.0  FT 


DEPTH  W.  SURFACE  AREA  VELOCITY  FLOW  SLOPE 
15.5  FT  -100.4  FT  4,055  SF  5.9  FPS  24,185  CFS  0.0105 


Winche*t< 


WINCHESTER  LAKE  OAM 

DRAINAGE  MAP 


WINCHESTER  ,  CONNECTICUT 


FLAHERTY  •  GIAVARA  ASSOCIATES.  RC 
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INFORMATION  AS  CONTAINED  IN  THE 
NATIONAL  INVENTORY  OF  DAMS 
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